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NEXT GENERATION FIXED WIRELESS
QUALIFICATION TOOL FOR SPEED-TIER
BASED SUBSCRIPTION

TECHNICAL FIELD

The subject disclosure relates to wireless services, e.g., a
next generation fixed wireless qualification tool (NGFW-
QT) for speed-tier based subscription.

BACKGROUND

e

Fixed wireless networks provide an eflicient method of
delivering Internet connectivity to consumers over a radio
interface. Typically, fixed wireless networks are being uti-
lized to provide internet service to rural Connect America
Fund Phase II (CAF II) customers that are underserved.
Also, fixed wireless services can be oflered to provide
internet access to most any fixed customers that are currently
underserved. Unlike Digital Subscriber Line (DSL) and/or
cable Internet that utilize wired connections, fixed wireless
technology couples the mainstream Internet “backbone” to
customer premises via a radio interface between an access
point (e.g., base transceiver station (BTS)) and one or more
Customer Premise Equipment (CPE).

With growth 1n communication services, network service
providers continue to increase the services (e.g., voice
and/or data) that are to be delivered to subscribers. Typically,
subscribers can avail the services by purchasing subscrip-
tions and/or service plans from the network service provid-
ers. Conventionally, wireless communication services,
including fixed wireless services, are oflered to the sub-
scriber based on a monthly usage rate. Typically, a user pays
a basic flat rate monthly fee for a basic level of the service.
Users that expect to use more than the basic level of data, or
require a higher quality-of-service, can subscribe to higher
level plans. For example, a user can pay $X per month for
a 150 GB package, $Y per month for a 250 GB package, $7
per month for a 400 GB package and so on and so forth (e.g.,
wherein X<Y<Z). This billing approach can be fairly lim-
iting for a subscriber and can provide a low average revenue
per user (ARPU) metric for a network provider.

The above-described background 1s merely intended to
provide a contextual overview of some current 1ssues, and 1s
not intended to be exhaustive. Other contextual information

may become further apparent upon review of the following
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates an example system that facilitates deter-
mimng service eligibility for subscribers.

FIG. 2 1llustrates an example system that facilitates loca-
tion-based speed-tier qualification.

FIG. 3 illustrates an example system that facilitates net-
work capacity management.

FI1G. 4 illustrates an example system that facilitates inte-
gration ol qualification data with a sales platform.

FIG. 5 1llustrates an example system that provides new
customer feedback to update subscriber qualification.

FI1G. 6 1llustrates an example system that facilitates billing
subscribers at different speed-tier levels.

FIG. 7 illustrates an example method that facilitates
automating one or more features 1 accordance with the
subject embodiments.
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2

FIG. 8 illustrates an example grid plot that depicts esti-
mated signal quality 1in different coverage areas in accor-

dance with the subject disclosure.

FIG. 9 illustrates an example method that facilitates
qualitying potential customers for a communication service.

FIG. 10 1illustrates an example method that facilitates
updating subscriber qualification results.

FIG. 11 illustrates a long term evolution (LTE) network
architecture that can employ the disclosed architecture.

FIG. 12 illustrates a block diagram of a computer operable
to execute the disclosed communication architecture.

FIG. 13 illustrates a schematic block diagram of a com-
puting environment 1n accordance with the subject specifi-
cation.

DETAILED DESCRIPTION

One or more embodiments are now described with refer-
ence to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific
details are set forth 1n order to provide a thorough under-
standing of the various embodiments. It may be evident,
however, that the various embodiments can be practiced
without these specific details, e.g., without applying to any
particular networked environment or standard. In other
instances, well-known structures and devices are shown 1n
block diagram form in order to facilitate describing the
embodiments 1n additional detail.

As used in this application, the terms “component,”
“module,” “system,” “interface,” “node,” “platiform,”
“server,” “‘controller,” “enftity,” “element,” “gateway,”
“point,” or the like are generally intended to refer to a
computer-related entity, either hardware, a combination of
hardware and software, software, or software 1n execution or
an entity related to an operational machine with one or more
specific Tunctionalities. For example, a component may be,
but 1s not limited to being, a process running on a processor,
a processor, an object, an executable, a thread of execution,
computer-executable instruction(s), a program, and/or a
computer. By way of illustration, both an application run-
ning on a controller and the controller can be a component.
One or more components may reside within a process and/or
thread of execution and a component may be localized on
one computer and/or distributed between two or more com-
puters. As another example, an interface can comprise
input/output (I/0) components as well as associated proces-
sor, application, and/or API components.

Further, the various embodiments can be implemented as
a method, apparatus, or article of manufacture using stan-
dard programming and/or engineering techniques to produce
soltware, firmware, hardware, or any combination thereotf to
control a computer to implement one or more aspects of the
disclosed subject matter. An article of manufacture can
encompass a computer program accessible from any com-
puter-readable device or computer-readable storage/commu-
nications media. For example, computer readable storage
media can comprise but are not limited to magnetic storage
devices (e.g., hard disk, floppy disk, magnetic strips . . . ),
optical disks (e.g., compact disk (CD), digital versatile disk
(DVD) . . .), smart cards, and flash memory devices (e.g.,
card, stick, key drive . . . ). Of course, those skilled 1n the art
will recognize many modifications can be made to this
configuration without departing from the scope or spirit of
the various embodiments.

In addition, the word “example” or “exemplary” 1s used
herein to mean serving as an example, istance, or illustra-
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tion. Any aspect or design described herein as “exemplary”
1s not necessarily to be construed as preferred or advanta-
geous over other aspects or designs. Rather, use of the word
exemplary 1s intended to present concepts in a concrete
tashion. As used 1n this application, the term “or” 1s intended
to mean an inclusive “or” rather than an exclusive “or.” That
1s, unless specified otherwise, or clear from context, “X
employs A or B” 1s mtended to mean any of the natural
inclusive permutations. That 1s, 1f X employs A; X employs
B; or X employs both A and B, then “X employs A or B” 1s
satisfled under any of the foregoing instances. In addition,
the articles “a” and “an™ as used 1n this application and the
appended claims should generally be construed to mean
“one or more” unless specified otherwise or clear from
context to be directed to a singular form.

Moreover, terms like “user equipment,” “communication
device,” “mobile device,” “mobile station,” “customer
premises equipment,” and similar terminology, refer to a
wired or wireless communication-capable device utilized by
a subscriber or user of a wired or wireless communication
service to receive or convey data, control, voice, video,
sound, gaming, or substantially any data-stream or signal-
ing-stream. The foregoing terms are utilized interchangeably
in the subject specification and related drawings. Data and
signaling streams can be packetized or frame-based tlows.
Further, the terms “user,” “subscriber,” “consumer,” “cus-
tomer,” and the like are employed mterchangeably through-
out the subject specification, unless context warrants par-
ticular distinction(s) among the terms. It should be noted that
such terms can refer to human entities or automated com-
ponents supported through artificial intelligence (e.g., a
capacity to make inference based on complex mathematical
formalisms), which can provide simulated vision, sound
recognition and so forth. Further, 1t 1s noted that the term
“upstream’ as used herein refers to a direction 1n which data
sent for a “stream” flowing from a user equipment to a
network service provider device (or content provider device
or application provider device). As an example, 1f a first
device 1s closer to (fewer hops away from) the network
service provider device than a second device, then the first
device 1s said to be upstream from the second device or
conversely, the second device 1s downstream from the first
device.

It should be noted that although various aspects and
embodiments have been described herein in the context of
fixed wireless and/or nomadic networks, the disclosed
aspects are not limited to LTE (Long Term Evolution)
technology and can be applied to other wireless communi-
cation technologies and their evolutions, comprising but not
limited to 4G and/or future wireless technologies (e.g., to
provide Internet of Things (Iol) connectivity). As an
example, the wireless communication technologies can also
include universal mobile telecommunications system
(UMTS), code division multiple access (CDMA), Wi-Fi,
worldwide interoperability for microwave access (Wi-
MAX), general packet radio service (GPRS), enhanced
GPRS, third generation partnership project (3GPP), LTE,
third generation partnership project 2 (3GPP2) ultra mobile
broadband (UMB), high speed packet access (HSPA),
evolved high speed packet access (HSPA+), high-speed
downlink packet access (HSDPA), high-speed uplink packet
access (HSUPA), Zigbee, or another IEEE 802.XX technol-
ogy. Additionally, substantially all aspects disclosed herein
can be exploited 1n other next generation networks and/or
legacy telecommunication technologies.

Fixed Wireless Internet (FWI) service, utilizing LTE on
Band 30, has been utilized to provide basic iternet service
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to rural Connect America Fund phase II (CAF II) customers
who are underserved and/or unserved. The FWI service
utilizes a professionally 1nstalled outdoor wireless antenna
(OWA) and residential gateway (RG) together as a Customer
Premise Equipment (CPE). Access points are deployed to
wirelessly communicate with the CPE while maintaining a
minimum CAF II performance requirement (e.g., minimum
downlink (DL) of 10 Mbps, minimum uplink (UL) of 1
Mbps, and/or round-trip latency of less than or equal to 100
ms). Conventionally, the FWI 1s offered to subscribers based
on a fixed data usage fee. For example, a flat fee 1s charged
for a specified amount of data usage, for example, per
month. However, the speed of the data delivery 1s not
utilized as a determining factor for billing.

The systems and methods disclosed in one or more
embodiments herein, enable service providers to ofler wire-
less services to subscribers at different speed tiers. For
example, subscribers can pay an additional fee to be
upgraded to a faster speed tier (e.g., that target to commu-
nicate at a higher data rate). In one aspect, an analysis of a
radio environment at a location of a User Equipment (UE)/
CPE allows to setup tiers of target data rates for the UE/CPE
within a sector (e.g., across multiple carriers if/when carrier
aggregation 1s 1n place, or mn a dual connectivity (DC)
deployment scenario, wherein the subscriber can be con-
nected to the communication network across Irequency
bands and/or different communication technologies). Fur-
ther, the disclosed systems and methods provide a tool to
ciliciently plan for on-boarding users and/or network expan-
sion. Accordingly, the average revenue per user (ARPU) can
be significantly increased from that of the conventional
systems.

Referring mmitially to FIG. 1, there illustrated 1s an
example system 100 that facilitates determining service
cligibility for subscribers, according to one or more aspects
of the disclosed subject matter. In one aspect, a qualification
component 102 can be utilized to determine a highest
sustainable speed tier and manage cell capacity during
customer on-boarding/registration. Next generation fixed
wireless (NGEFW) operators can deploy broadband services
to subscribers based on a speed-tier pricing scheme. Typi-
cally, the speed-tier pricing scheme provides customers with
billing options based on different combinations of data
throughput and data usage, which can significantly increase
the ARPU. As an example, the qualification component 102
can be part of a network device, for example, within a core
network. In one embodiment, the network device can be
deployed within and/or coupled to a fixed and/or nomadic
wireless network.

Both the operators and prospective customers alike would
like to know beforehand, a service level agreement (SLA)
that both parties can achieve, for example, at a given
customer location. As an example, the operators would like
to know an estimated sustainable data throughput that can be
provided for the prospective customer and the prospective
customer would like to know 11 the estimated sustainable
data throughput rate will meet his/her expectation. In one
aspect, a speed tier determination component 104 can be
utilized to determine the estimated sustainable data through-
put for a particular customer location. As an example, the
speed-tier determination component 104 can predict the
estimated sustainable data throughput range based on an
analysis of various factors, such as but not limited to, radio
environment at the location, radio frequency (RF) channel
conditions, antenna configurations of cells serving the loca-
tion (e.g., cell sites associated with multiple carriers 1f/when
carrier aggregation 1s in place, and/or 1n a DC deployment
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scenario, wherein service can be provided across different
frequency bands and/or different communication technolo-
gies), geographical data (e.g., terrain, line of sight, etc.)
associated with the location, multi-user, multiple-input, mul-
tiple-output (MU-MIMO) eflects due to the geographical
relationship with the other subscribers, historical data,
weather, etc. Based on the range, the speed-tier determina-
tion component 104 can determine a data throughput value
that can be consistently maintained at the location with a
high confidence (e.g., greater than a defined confidence
threshold). A customer can then be qualified for the deter-
mined data throughput with the determined confidence value
(e.g., 80-90% confidence). In one aspect, a set of speed tiers,
wherein the highest speed tier offers the determined data
throughput, can be provided to the customer prior to and/or
during an on-boarding process (e.g., before and/or as part of
initiating a service/contract/agreement and/or other registra-
tion process). This can allow the customer to customize their
service and/or provide increased flexibility for both cus-
tomer and operator.

Further, 1n another aspect, a capacity determination com-
ponent 106 can be utilized to verily that suflicient cell
capacity 1s available to support the new/potential customer.
According to an embodiment, the capacity determination
component 106 can calculate traflic demand per customer
location with reference to the speed-tier classes that the
existing customers have already signed up for and can
determine network capacity availability, for example, by
using Big Data (BD) analytics (e.g., based on the historical
usage patterns of existing users). Oftentimes, users can
subscribe to a higher data usage than they actually utilize,
users do not run/use the applications and/or services that run
at the subscribed speed-tier, users do not run the applications
and/or services during the peak/rush hours, etc. Accordingly,
the capacity determination component 106 can monitor
network usage and can manage capacity availability to
on-board new customers at a particular location.

Referring now to FIG. 2, there 1llustrated 1s an example
system 200 that facilitates location-based speed-tier quali-
fication, 1n accordance with an aspect of the subject disclo-
sure. It 1s noted that the speed-tier determination component
104 can comprise functionality as more fully described
herein, for example, as described above with regards to
system 100.

According to an embodiment, a throughput estimation
component 202 can determine a sustainable data throughput
that can be provided at a location/area. For example, the
throughput estimation component 202 can predict, for
example, based on machine learning, big data, and/or other
analysis, a minimum data throughput value that can be
delivered at a location. The prediction can be based on
various factors, such as, but not limited to data received from
a radio environment component 204, a geographical infor-
mation system (GIS) component 206, trailic demand com-
ponent 208, antenna configuration component 210, etc.

Typically, the qualification component 102 can generate a
geographical grid map that represents different geographical
locations as grids. In one aspect, the resolution of the map
can be dynamically changed and/or adjusted. For example,
a 100x100 m (or larger) grid can be utilized for rural and/or
sparsely populated areas while, a 10x10 m grid (or smaller)
for grid can be utilized for urban and/or densely populated
areas. An optimal resolution can be determined based on a
cost-benefit analysis that 1s a function of a trade-ofl between
computing time and/or resources, and required accuracy.

In one example, the radio environment component 204
can determine radio signal propagation characteristics
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within each gnid. Typically, the radio signal propagation
characteristics can vary based on several factors, such as, but
not limited to, geographical terrain, weather (e.g., rain),
environmental factors, vegetation and/or foliage ellects,
multipath induced fading, shadowing from obstacles aflect-
ing the wave propagation, line of sight, etc. For example, a
radio signal quality can be attenuated/degraded 1in summer
months when foliage 1s maximum as compared to the foliage
in winter months. The data determined by the radio envi-
ronment component 204 can be utilized (e.g., by the
throughput estimation component 202) to determine a range
ol throughput values that can be delivered to a location.

Based on the RF frequency (e.g., sub-6 GHz used 1n
NGFW) and the parameters customized for a specific radio
access technology (e.g., LTE+), the speed-tier determination
component 104 can determine potential serving cells that
can serve different clusters of subscribers within each grid.
In one example, the GIS component 206 can determine
information regarding the locations and/or technical details
(e.g., configurations, classification, etc.) of existing access
points (e.g., BTSs) that serve the grid (and/or at least a
portion of the grid). In another example, the tratlic demand
component 208 can determine tratlic demand within the grid
with reference to the speed-tier classes that have been
subscribed by the existing customers within the grid. As an
example, the traflic demand component 208 can track (and/
or predict) traflic patterns and/or existing cell loading, for
example, during specific time intervals (e.g., peak hours)
and/or sustaining. In yet another example, the antenna
configuration component 210 can predict and/or estimate a
signal qualities of a possible cell(s) serving the grid (or a
portion of the grid) based on antenna configurations of a
CPE. For example, a signal quality of signals received via an
outdoor wireless antenna (OWA) can be better than a signal
quality of signals received via an indoor wireless antenna
(IWA).

The throughput estimation component 202 can analyze
information comprising, but not limited to, data determined
by the radio environment component 204, GIS component
206, trathc demand component 208, and/or antenna con-
figuration component 210 to determine (e.g., predict) an
estimated data rate that can be consistently provided to a
user equipment (UE) at a given location. As an example, the
data rate provided at a location can vary, due to several
factors (e.g., weather, RF propagation loss, etc.). The esti-
mated data rate can comprise a highest sustainable data rate
value that can be consistently maintained, for example, with
minimal variation and/or without falling below the estimated
data rate. Based on the estimated data rate, the user can be
oflered one or more speed tiers (e.g., that correspond to data
rates equal to or less than the estimated data rate) that are
available at the location. Typically, a diflerent fee can be
charged for the different speed tiers. Accordingly, the user
can select and/or subscribe to a specific speed tier and data
usage combination. This empowers a value-based pricing
scheme and improves the ARPU metric.

Further, 1n one aspect, the throughput estimation compo-
nent 202 can determine estimated data rates and/or through-
puts for each grid and report the values to a network data
store (not shown). It 1s noted that the embodiments disclosed
herein are described with reference to a NGFW network;
however, the subject disclosure 1s not that limited and the
disclosed embodiments can be implemented in other net-
works (e.g., nomadic networks). Typically, UEs within
NGFW networks (and/or nomadic networks) have diflerent
attributes than UEs that are withuin a truly mobile network.
For example, the NGFW UEs are stationary and thus, their
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radio environment can be with less variant over time.
Further, the type of applications and/or services, executed by
the UEs 1n the NGFW networks, and their tratlic patterns can
also be different from mobile UEs. In one aspect, a channel
quality indicator (CQI) for these UEs can be more stable and
predictive than the CQI for mobile UEs. The stability and
accurate predictability of the CQI allows for efliciently
predicting and/or implementing speed-tier settings.

In one aspect, managing delivery of target data rates
associated with a speed tier subscribed by a customer can be
implemented by various techmques. For example, 1n one
aspect, an outer-loop scheduler can be utilized to allocate
radio bearers to the customer’s UE based on the target data
throughout and a prionity of the non-guaranteed bit rate
(GBR) bearers of the UE can be dynamically adjusted to
track the target data throughput. In another aspect, a throt-
tling function can be implemented to limit the data through-
put of the UE to the target data throughput.

Referring now to FIG. 3, there 1llustrated 1s an example
system 300 that facilitates network capacity management, 1n
accordance with an aspect of the subject disclosure. It 1s
noted that the capacity determination component 106 can
comprise functionality as more fully described herein, for
example, as described above with regards to system 100.

In one aspect, a usage momtoring component 302 can
track network utilization of UEs deployed within an area, for
example, within a grid and/or served by an access point (e.g.,
BTS). Oftentimes, actual network usage (e.g., throughput)
can be different from the throughput (e.g., speed tier)
subscribed by the UEs. For example, a user can utilize a
throughput that 1s lower than the subscribed throughput, a
user can execute applications that utilize lower data rates
than the subscribed data rate, and/or a user can run appli-
cations that utilize the subscribed data rate only during
certain time intervals (e.g., not during peak traflic hours,
only at might, etc.). In such cases, a capacity analysis
component 304 can determine the under-utilized network
capacity and facilitate eflicient capacity management to
increase revenue (e.g., by registering new users).

According to an embodiment, the capacity analysis com-
ponent 304 can evaluate the monitored network utilization to
determine cell loading and/or capacity availability. As an
example, the determination can be made periodically (e.g.,
daily, weekly, bi-weekly, etc.), during a defined time period,
in response to an event, on-demand, during an 1dle period,
ctc. If the capacity analysis component 304 determines that
cell loading and/or capacity availability satisfies a defined
criterion (e.g., the cell 1s not overloaded and/or suflicient
capacity 1s available), the capacity analysis component 304
can determine (and/or update) a target throughput (e.g.,
maximum available throughput) for all new/potential sub-
scribers within the grid. It 1s noted that the capacity analysis
component 304 can adjust the target throughput to account
for throughput/traflic variations.

In an aspect, the target throughput can be utilized to
update a capacity availability grid map that can be utilized
by a sales tool for new customer registration. For example,
if determined that existing users utilize 30% of total network
capacity, then the capacity analysis component 304 can
forecast 1n a live, near-live, and/or pseudo-live manner, the
remaining capacity that is available to add more customers
in a location/grnd. In addition, the capacity availability grnid
map can be utilized to momitor the network by setting the
cell capacity, key performance indicators (KPIs), and/or
engineering limits. This allows the network to have suili-
cient capacity to handle transient conditions and the growth
(e.g., registration of new users) between updates. The on-
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boarded users’ profiles can be fed back to the capacity
analysis component 304 as the mnputs for the next update.

Further, 1n one aspect, 1f the capacity analysis component
304 determines that cell loading and/or capacity availability
does not satisiy a defined criterion (e.g., the cell 1s over-
loaded, average network usage 1s above a defined threshold
(engineering limit), and/or suilicient capacity 1s not avail-
able, etc.), the capacity analysis component 304 can generate
and transmit a report and/or alert to a network management
device 306. In an aspect, the network management device
306 can analyze the received reports and/or alerts to facili-
tate network planning. As an example, a first moment
(speed) and a second moment (change of speed) of the KPIs
can be used to alert the need and/or the urgency for network
build out. The speed of reaching the engineering limits can
be useful to “tlag” the network planning team to plan for
added cell sites and/or spectrum. For example, new access
points can be deployed to serve grids that have consistently
reported high network utilization (e.g., more than 70%). In
case the usage demand exceeds the engineering limits, the
operator can stop (e.g., temporarily) further on-boarding/
registration of new subscribers within the specific grids/
access polint serving areas.

Referring now to FIG. 4, there illustrated 1s an example
system 400 that facilitates integration of subscriber qualifi-
cation data with a sales platform, according to an aspect of
the subject disclosure. It 1s noted that the qualification
component 102 can comprise functionality as more fully
described herein, for example, as described above with
regards to system 100.

The qualification component 102 can determine substan-
tial throughput values and capacity availability for grids
within a coverage area. In one aspect, this information can
be mapping to a geographical map of the coverage area and
the mapping can be stored within a network data store (not
shown). In another aspect, the information can be provided
to an overlay component 402 that can overlay/superimpose
the information on a graphical/digital map of the coverage
area to generate a user interface that can be made available
to a sales platform 404, which 1n turn can utilize the overlaid
information to efliciently on-board new customers and pro-
vide potential customers with tlexible service billing options
(e.g., based on available speed tiers)

In one aspect, the sales platform 404 can ofler wireless
service to the customers based on the different speed tiers
that are available at a location at which the customer intends
to deploy, install, and/or utilize a CPE/UE. For example, a
higher fee can be charged for faster speeds. Typically, a
request to set up a new (and/or update an existing) service
agreement can be recerved by a sales Ul component 406
from one or more devices, such as but not limited to, a point
of sale device 408, a UE management portal 410, and/or a
customer care platform 412. In one aspect, for fixed and/or
nomadic UEs, a location and/or area (e.g., address, GPS
location, etc.) of the UE can be provided to the sales Ul
component 406. For example, the customer can specily a
geographical address (e.g., home address) at which the UE
1s to be utilized.

Typically, a UE management portal 410 can comprise a
networked interface, e.g., a seli-service or seli-care web
portal, which can be accessed by a new customer and/or an
existing customer and can further support aspects of CPE/
UE registration, activation, and management thereof. In
another example, the customer care platform 412 can be
accessed and operated by customer care agents to facilitate
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activation/deactivation of service, configuration of fees/rate
plans, validation and changes of address, creation of sub-
scriber accounts, etc.

According to an embodiment, the sales UI component 406
can compare the UE’s location with the overlaid map to
determine whether the network has suflicient capacity to add
the UE within the corresponding grnid (e.g., without over-
loading the cell and/or degrading throughput of existing
customers). Further, the overlaid map can be utilized to
determine speed tiers that can be offered at that location. In
an aspect, the sales Ul component 406 can provide to the
customer, available speed tiers and corresponding charges,
for selection. Additionally, or optionally, the charges can
comprise flat fees for different combination of speed tiers
and data usage. For example, a monthly rate of $30 can be
charged for 150 GB per month with a DL/UL target through-
put rate of 10 Mbps/1 Mbps (first speed tier); a monthly rate
of $50 can be charged for 150 GB per month with a DL/UL
target throughput rate of 25 Mbps/2 Mbps (second speed

tier); a monthly rate of $65 can be charged for 150 GB per
month with a DL/UL target throughput rate of 50 Mbps/3

Mbps (third speed tier) and so on and so forth combinations
of GB per month usage and user’s speed tier. Further,
additional application(s) (e.g., voice, video streaming appli-
cation, etc.) that can be offered at the location can also be
determined and fees associated with the application(s) can
be presented to the user. Based on the user’s selection, a
user-selected speed tier can be assigned to the subscriber
account and this speed-tier information can be recorded as
customer profile data that can be stored within a network
data store, for example, home subscriber store (HSS).

Referring now to FIG. 5, there 1llustrated 1s an example
system 500 that provides new customer feedback to update
subscriber qualification, according to an aspect of the sub-
ject disclosure. It 1s noted that the qualification component
102, overlay component 402, sales platform 404, and sales
UI component 406 can comprise functionality as more fully
described herein, for example, as described above with
regards to systems 100 and 400.

In one aspect, when a new customer 1s on-boarded/
registered, for example, via the sales Ul component 406, a
teedback component 502 can be utilized to provide the
customer’s profile (e.g., selected speed tier, applications/
services, etc.) to the qualification component 102. As an
example, the feedback component 502 can aggregate new
customer profiles and provide the update to the qualification
component 102 periodically, at a defined time, on-demand,
in response to an event, etc. In an aspect, the qualification
component 102 can utilize the update to modily the esti-
mated data rate/throughput and/or available capacity within
one or more grids. In response to a grid update, the overlay
component 402 can update the overlaid information that 1s
provided to the sales Ul component 406 for subsequent
on-boarding/registration of new customers.

FIG. 6 1llustrates and example system 600 that facilitates
billing subscribers at different speed-tier levels. It 1s noted
that qualification component 102 can comprise functionality
as more fully described herein, for example, as described
above with regards to systems 100, 400, and 500. A service
provider can offer wireless service to a customer based on a
customer-selected speed tier as part of a service agreement.
As an example, a higher fee can be charged for higher speed
tiers that correspond to higher data throughput and/or faster
data rates.

During customer on-boarding/registration, a potential
customer can be provided with flexible billing options
corresponding to one or more speed tiers that are predicted
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to be available at the customer’s location. The customer can
select a speed tier for service based on his/her device/
application speed requirements. In one aspect, prior to
billing the customer based on the selected speed tier, a
validation component 602 can be utilized to confirm that the
target throughput corresponding to the selected speed tier 1s
observed at the customer location. For example, during
installation of the CPE (and/or at another time), a technician
can manually measure the throughput at the customer loca-
tion. In one aspect, if the measured throughput 1s greater
than the target throughput corresponding to the selected
speed tier, the customer can be notified and provided with an
option to upgrade to a higher speed tier. Alternatively, 1f the
measured throughput i1s less than the target throughput
corresponding to the selected speed tier, the customer can be
notified and provided with an option to subscribe to a lower
speed tier. A billing component 604 can generate a bill for
the customer based on the verified/measured throughput
provided to the customer. In one aspect, the measured
throughput can also be provided to the qualification com-
ponent 102 to update the estimated data rate/throughput
and/or available capacity within one or more grids.

The billing component 604 can monitor communications
transmitted via the communication network and generate
(e.g., periodically) an mvoice (e.g., bill) presentation for the
customer based on the selected speed tier (and/or speed tier
and data bucket combination). As an example, a predefined
flat fee can be charged for a specific speed tier. A customer
can access (e.g., view, or download) his/her billed usage and
make a payment. Service can be disconnected by the cus-
tomer or by billing system initiated on subscription cancel-
lation, customer suspension, lack of invoice payment, etc.

Referring now to FIG. 7, there illustrated 1s an example
system 700 that employs one or more artificial intelligence
(Al) components 702, which facilitate automating one or
more features 1n accordance with the subject embodiments.
It can be appreciated that the qualification component 102,
the speed-tier determination component 104, and the capac-
ity determination component 106 can include respective
functionality, as more fully described herein, for example,
with regard to systems 100-600.

In an example embodiment, system 700 (e.g., in connec-
tion with automatically determining a sustainable through-
put, available cell capacity, cell loading, etc.) can employ
various Al-based schemes for carrying out various aspects
thereof. For example, a process for qualification of a poten-
tial customer for service at a given location can be facilitated
via an automatic classifier system implemented by Al com-
ponent 702. A classifier can be a function that maps an input
attribute vector, x=(x1, x2, x3, x4, xn), to a confidence that
the 1input belongs to a class, that 1s, f(x)=confidence(class).
Such classification can employ a probabilistic and/or statis-
tical-based analysis (e.g., factoring 1nto the analysis utilities
and costs) to prognose or infer an action that a user desires
to be automatically performed. In the case of communica-
tion systems, for example, attributes can be information
received from GIS devices, access points, web servers, eftc.
and the classes can be categories or areas ol interest (e.g.,
levels of priorities). A support vector machine (SVM) 1s an
example of a classifier that can be employed. The SVM
operates by finding a hypersurface in the space of possible
inputs, which the hypersurface attempts to split the trigger-
ing criteria from the non-triggering events. Intuitively, this
makes the classification correct for testing data that 1s near,
but not identical to training data. Other directed and undi-
rected model classification approaches include, e.g., naive
Bayes, Bayesian networks, decision trees, neural networks,
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tuzzy logic models, and probabilistic classification models
providing different patterns of independence can be
employed. Classification as used herein can also be inclusive
of statistical regression that 1s utilized to develop models of
priority.

As will be readily appreciated from the subject specifi-
cation, an example embodiment can employ classifiers that
are explicitly tramned (e.g., via a generic tramning data) as
well as implicitly trained (e.g., via observing traflic patterns,
UE behavior, user/operator preferences, historical informa-
tion, receiving extrinsic mformation, network load/conges-
tion trends, type/configuration of UE/CPE, etc.). For
example, SVMs can be configured via a learning or training
phase within a classifier constructor and feature selection
module. Thus, the classifier(s) of Al component 702 can be
used to automatically learn and perform a number of func-
tions, mncluding but not limited to determiming according to
a predetermined criterion a sustainable throughput within a
orid, cell capacity available 1n the grid, an optimal time to
update the overlaid map, etc. The criteria can include, but 1s
not limited to, historical patterns and/or trends, user prefer-
ences, service provider preferences and/or policies, current
time, network load, antenna configurations, environmental
tactors, geographical terrain, weather data, event data, and
the like.

FIG. 8 illustrates an example grid plot 800 that depicts
estimated signal quality in different coverage areas 1n accor-
dance with the subject disclosure. As described herein, the
qualification component 102 can determine estimated data
throughput that can be provided within a grid and the
overlay component 402 can represent the estimated data
throughput with different colors, shades, highlights, pat-
terns, etc. and overlay the information over digital map of an
area (e.g., county, city, country, etc.) to generate the grid plot
800. In one aspect, the qualification component 102 can
estimate the Signal to Interference Noise ratio (SINR) at
cach of gnid (e.g., 100 mx100 m) from a serving cell 802.
The estimated SINR on the grid can correspond to a specific
speed tier for the subscriber located within the grid. It 1s
noted that the subject disclose 1s not limited to the plot 800
and most any audio and/or visual representation, that maps
the estimated data throughput/speed tier to geographical
locations, can be presented.

FIGS. 9-10 1illustrate flow diagrams and/or methods in
accordance with the disclosed subject matter. For simplicity
of explanation, the flow diagrams and/or methods are
depicted and described as a series of acts. It 1s to be
understood and noted that the various embodiments are not
limited by the acts 1llustrated and/or by the order of acts, for
example acts can occur in various orders and/or concur-
rently, and with other acts not presented and described
herein. Furthermore, not all illustrated acts may be required
to implement the flow diagrams and/or methods 1 accor-
dance with the disclosed subject matter. In addition, those
skilled 1n the art will understand and note that the methods
could alternatively be represented as a series of interrelated
states via a state diagram or events. Additionally, 1t should
be further noted that the methods disclosed heremnatter and
throughout this specification are capable of being stored on
an article of manufacture to facilitate transporting and
transierring such methods to computers. The term article of
manufacture, as used herein, 1s itended to encompass a
computer program accessible from any computer-readable
device or computer-readable storage/communications
media.

Referring now to FIG. 9 there illustrated 1s an example
method 900 that facilitates qualitying potential customers
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for a communication service, according to an aspect of the
subject disclosure. In an aspect, method 900 can be imple-
mented by one or network devices of a commumnication
network (e.g., NGFW network). At 902, a highest sustain-
able data rate, for example, that can consistently be provided
within an area (e.g., grid) can be determined. As an example,
the highest sustainable data rate comprises a data rate value
that satisfies a defined consistency criterion (e.g., has less
than a defined threshold of variation). Various factors, such
as, but not limited to, geographical and/or environmental
data, weather data, information related to one or more cell
site that serve the area (e.g., GIS data, antenna configuration,
cell loading, etc.), radio signal propagation characteristics,
etc. can be analyzed to determine a high probability and/or
confidence level (e.g., greater than a defined threshold) that
an estimated data rate/throughput can be provided within the
area. At 904, a speed tier that corresponds to the estimated
data rate can be determined. For example, higher speed tiers
that correspond to a higher range of data rates and can be
billed at a higher fee than lower speed tiers.

Further, at 906, network capacity availability within the
area can be determined. For example, the network capacity
availability (e.g., coverage and/or cell capacity availability)
can be determined based on an analysis of observed capacity
usage by existing customers within the area. In one aspect,
the speed tier data and/or the network capacity availability
can be provided to a sales platform and presented via a
graphical representation. At 908, based on determining that
the coverage and/or cell capacity availability satisfies a
defined criterion (e.g., 1s greater than a defined threshold
percentage), 1t can be determined that a prospective cus-
tomer can be added to the network within the area. In
addition, at 910, the prospective customer can be oflered the
ability to subscribe to the determines speed tier or lower
speed tiers (1f any). As an example, different speed tiers
corresponding to different target throughput ranges can be
defined by a network operator. This enables the prospective
customer to customize their service and/or billing and pro-
vides increased flexibility for both user and operator. As an
example, the data rate/throughput associated with the speed
tier subscribed to by the customer can be manually verified
(e.g., by a technician within the area) prior to billing and/or
completing the registration of the customer.

FIG. 10 1illustrates an example method 1000 that facili-
tates updating subscriber qualification results, according to
an aspect of the subject disclosure. In one example, method
1000 can be implemented by one or more network devices
of a communication network (e.g., NGFW network).

At 1002, 1t can be determined that a customer has been
on-boarded to/registered with a network (e.g., NGFW net-
work). In an example, if the customer 1s already registered
with the network, then the acts 1004-1008 can be 1gnored.
Otherwise, at 1004, the customer’s profile data can be
provided to a qualification platform. As an example, the
proflle data can comprise, but 1s not limited to, a location
(e.g., address) at which the customer’s CPE/UE 1s deployed
or to be deployed, type of UE (e.g., indoor or outdoor), speed
tier subscribed by the customer, etc. At 1006, based on the
profile data, estimated speed tier(s) that can be offered to
potential customers within the area can be updated. Further,
at 1008, based on the profile data, network capacity avail-
ability for on-boarding/registering the potential customers
can be updated.

FIG. 11 illustrates a high-level block diagram that depicts
an example LTE network architecture 1100 that can employ
the disclosed communication architecture. In one aspect,
network architecture 1100 can comprise at least a portion of
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systems 100-700. The evolved RAN for LTE consists of an
eNB 1102 that can facilitate connection of UE 1104 to an
evolved packet core (EPC) network. In one aspect, the UE
1104 1s physical equipment such as a mobile phone or a
laptop computer that 1s used by mobile subscribers, with a
subscriber identity module (SIM). The SIM comprises IMSI
and/or MSISDN, which 1s a unique i1dentifier of a subscriber.
The UE 1104 comprises an embedded client that receives
and processes messages received by the UE 1104. As an
example, the embedded client can be implemented in JAVA.
In one aspect, the eNB 1102 can implement an outer loop
scheduler and/or throttling functionality to prioritize RBs
based on subscribed speed tiers.

The connection of the UE 1104 to the evolved packet core
(EPC) network 1s subsequent to an authentication, for
example, a SIM-based authentication between the UE 1104
and the evolved packet core (EPC) network. In one aspect,
the MME 1106 provides authentication of the UE 1104 by
interacting with the HSS 1108 via a Gateway Mobile Loca-
tion Centre (GMLC) 1110. The GMLC 1110 can request
routing information from the HSS 1108. The HSS 1108
contains a subscriber profile and keeps track of which core
network node 1s currently handling the subscriber. It also
supports subscriber authentication and authorization func-
tions (AAA). In networks with more than one HSS 1108, a
subscriber location function provides information on the
HSS 1108 that contains the profile of a given subscriber. In
one aspect, this authentication can be utilized to secure

population of the user/device profile data by a primary user.
Further, the MME 1106 can be coupled to an enhanced
Serving Mobile Location Center (E-SMLC) 1112 supports
location services (LCS) and coordinates positioning of the
UE 1104. The UE 1104 and the E-SMLC can communicate
usmg an L'TE Positioning Protocol (LPP) and/or LPP exten-
sions (LPPe).

As an example, the eNB 1102 can host PHY, MAC, RLC,
and/or PDCP layers that comprise the functionality of user-
plane header-compression and encryption. In addition, the
eNB 1102 can implement at least in part Radio Resource
Control (RRC) functionality (e.g., radio resource manage-
ment, admission control, scheduling, cell information broad-
cast, etc.). The eNB 1102 can be coupled to a serving
gateway (SGW) 1114 that facilitates routing of user data
packets and serves as a local mobility anchor for data bearers
when the UE 1104 moves between eNBs. The SGW 1114
can act as an anchor for mobility between LTE and other
3GPP technologies (GPRS, UMTS, etc.). When UE 1104 1s
in an 1dle state, the SGW 1114 terminates a downlink (DL)
data path and triggers paging when DL data arrives for the
UE 1104. Further, the SGW 1114 can perform various
administrative functions in the wvisited network such as
collecting information for charging and lawful interception.
In one aspect, the SGW 1114 can be coupled to a PGW 1116
that provides connectivity between the UE 1104 and external
packet data networks such as IP service(s)/network(s) 1124
via the IP Multimedia Subsystem (IMS) network 1126.
Moreover, the PGW 1116 1s a point of exit and entry of
traflic for the UE 1104. It 1s noted that the UE 1104 can have
simultaneous connectivity with more than one PGW (not

shown) for accessing multiple PDNs. Among other func-
tions, the PGW 1116 can “anchor” mobility between 3GPP

and non-3GPP technologies. The PGW 1116 can provide
connectivity from the UE (e.g., UE 1104) to external packet
data network (PDN) by being the point of entry or exit of
traflic for the UE. Additionally, the PGW 1116 can facilitate
policy enforcement, packet filtration for users, charging
support, etc.
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The PGW 1116 performs IP address allocation for the UE
1104, as well as QoS enforcement and implements flow-
based charging according to rules from a Policy Control and
Charging Rules Function (PCRF) 1118. The PCRF 1118 can
facilitate policy control decision-making and control flow-

based charging functionalities 1n a Policy Control Enforce-
ment Function (PCEF), which resides in the PGW 1116. The

PCRF 1118 can store data (e.g., QoS class 1dentifier and/or
bit rates) that facilitates QoS authorization of data flows
within the PCEF. In one aspect, the PGW 1116 can facilitate
filtering of downlink user IP packets into the different
QoS-based bearers and perform policy enforcement, packet
filtering for each user, charging support, lawiul interception
and packet screening. Further, the PGW 1116 acts as the
anchor for mobility between 3GPP and non-3GPP technolo-
gies such as WIMAX and 3GPP2 (CDMA 1x and EvDO).
An Evolved Packet Data Gateway (ePDG) 1120 1s employed
for communications between the EPC and untrusted non-
3GPP networks that require secure access, such as a Wi-Fi,
LTE metro, and femtocell access networks, for example
served by access pomnt 1122. Although a LTE network
architecture 1100 1s described and 1illustrated herein, it 1s
noted that most any communication network architecture
can be utilized to implement the disclosed embodiments.

Referring now to FIG. 12, there is illustrated a block
diagram of a computer 1202 operable to execute the dis-
closed communication architecture. In order to provide
additional context for various aspects of the disclosed sub-
ject matter, FIG. 12 and the following discussion are
intended to provide a brief, general description of a suitable
computing environment 1200 in which the various aspects
of the specification can be implemented. While the specifi-
cation has been described above 1n the general context of
computer-executable instructions that can run on one or
more computers, those skilled in the art will recognize that
the specification also can be implemented 1n combination
with other program modules and/or as a combination of
hardware and software.

Generally, program modules comprise routines, pro-
grams, components, data structures, etc., that perform par-
ticular tasks or implement particular abstract data types.
Moreover, those skilled 1n the art will note that the inventive
methods can be practiced with other computer system con-
figurations, comprising single-processor or multiprocessor
computer systems, minicomputers, mainirame computers,
as well as personal computers, hand-held computing
devices, microprocessor-based or programmable consumer
clectronics, and the like, each of which can be operatively
coupled to one or more associated devices.

The illustrated aspects of the specification can also be
practiced 1n distributed computing environments where cer-
tain tasks are performed by remote processing devices that
are linked through a communications network. In a distrib-
uted computing environment, program modules can be
located 1n both local and remote memory storage devices.

Computing devices typically comprise a variety of media,
which can comprise computer-readable storage media and/
or communications media, which two terms are used herein
differently from one another as follows. Computer-readable
storage media can be any available storage media that can be
accessed by the computer and comprises both volatile and
nonvolatile media, removable and non-removable media. By
way ol example, and not limitation, computer-readable
storage media can be implemented 1n connection with any
method or technology for storage of information such as
computer-readable 1nstructions, program modules, struc-
tured data, or unstructured data. Computer-readable storage
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media can comprise, but are not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-
ROM, digital versatile disk (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or other tangible
and/or non-transitory media which can be used to store
desired imnformation. Computer-readable storage media can
be accessed by one or more local or remote computing
devices, e.g., via access requests, queries or other data
retrieval protocols, for a variety of operations with respect to
the information stored by the medium.

Communications media typically embody computer-read-
able instructions, data structures, program modules or other
structured or unstructured data 1n a data signal such as a
modulated data signal, e.g., a carrier wave or other transport
mechanism, and comprises any information delivery or
transport media. The term “modulated data signal™ or signals
refers to a signal that has one or more of 1ts characteristics
set or changed 1n such a manner as to encode 1nformation 1n
one or more signals. By way of example, and not limitation,
communication media comprise wired media, such as a
wired network or direct-wired connection, and wireless
media such as acoustic, radio frequency (RF), infrared and
other wireless media.

With reference again to FIG. 12, the example environment
1200 for implementing various aspects of the specification
comprises a computer 1202, the computer 1202 comprising
a processing unit 1204, a system memory 1206 and a system
bus 1208. As an example, the component(s), application(s)
server(s), equipment, system(s), interface(s), gateway(s),
controller(s), node(s), entity(ies), function(s), platform(s),
cloud(s) and/or device(s) (e.g., qualification component 102,
speed-tier determination component 104, capacity determi-
nation component 106, throughput estimation component
202, radio environment component 204, GIS component
206, traflic demand component 208, antenna configuration
component 210, usage monitoring component 302, capacity
analysis component 304, network management device 306,
overlay component 402, sales platiorm 404, sales Ul com-
ponent 406, POS device 408, UE management portal 410,
customer care platform 412, feedback component 502, vali-
dation component 602, billing component 604, Al compo-

nent 702, eNB 1102, UE 1104, MME 1106, HSS 1108,
GMLC 1110, E-SMLC 1112, SGW 1114, PGW 1116, PCRF
1118, ePDG/SBC 1120, access point 1122, IP services/
networks 1124, IMS network 1126, etc.) disclosed herein
with respect to systems 100-700 and 1100 can each comprise
at least a portion of the computer 1202. The system bus 1208
couples system components comprising, but not limited to,
the system memory 1206 to the processing unit 1204. The
processing unit 1204 can be any of various commercially
available processors. Dual microprocessors and other multi-
processor architectures can also be employed as the pro-
cessing unit 1204,

The system bus 1208 can be any of several types of bus
structure that can further interconnect to a memory bus (with
or without a memory controller), a peripheral bus, and a
local bus using any of a variety of commercially available
bus architectures. The system memory 1206 comprises

read-only memory (ROM) 1210 and random access memory
(RAM) 1212. A basic mput/output system (BIOS) 1s stored

in a non-volatile memory 1210 such as ROM, EPROM,
EEPROM, which BIOS contains the basic routines that help
to transfer information between elements within the com-
puter 1202, such as during startup. The RAM 1212 can also
comprise a high-speed RAM such as static RAM for caching
data.
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The computer 1202 further comprises an internal hard
disk drive (HDD) 1214, which internal hard disk drive 1214

can also be configured for external use in a suitable chassis
(not shown), a magnetic tloppy disk drive (FDD) 1216, (e.g.,
to read from or write to a removable diskette 1218) and an
optical disk drive 1220, (e.g., reading a CD-ROM disk 1222
or, to read from or write to other high capacity optical media
such as the DVD). The hard disk drive 1214, magnetic disk
drive 1216 and optical disk drive 1220 can be connected to
the system bus 1208 by a hard disk drive interface 1224, a
magnetic disk drive interface 1226 and an optical drive
interface 1228, respectively. The interface 1224 for external

drive implementations comprises at least one or both of
Universal Serial Bus (USB) and IEEE 1394 interface tech-

nologies. Other external drive connection technologies are

within contemplation of the subject disclosure.

The drives and their associated computer-readable storage
media provide nonvolatile storage of data, data structures,
computer-executable instructions, and so forth. For the
computer 1202, the drives and storage media accommodate
the storage of any data in a suitable digital format. Although
the description of computer-readable storage media above
refers to a HDD, a removable magnetic diskette, and a
removable optical media such as a CD or DVD, 1t should be
noted by those skilled in the art that other types of storage
media which are readable by a computer, such as zip drives,
magnetic cassettes, flash memory cards, solid-state disks
(SSD), cartridges, and the like, can also be used 1n the
example operating environment, and further, that any such
storage media can contain computer-executable instructions
for performing the methods of the specification.

A number of program modules can be stored in the drives
and RAM 1212, comprising an operating system 1230, one
or more application programs 1232, other program modules
1234 and program data 1236. All or portions of the operating
system, applications, modules, and/or data can also be
cached in the RAM 1212. It 1s noted that the specification
can be implemented with various commercially available
operating systems or combinations ol operating systems.

A user can enter commands and information into the
computer 1202 through one or more wired/wireless 1nput
devices, e.g., a keyboard 1238 and/or a pointing device, such
as a mouse 1240 or a touchscreen or touchpad (not 1llus-
trated). These and other input devices are often connected to
the processing unit 1204 through an mput device interface
1242 that 1s coupled to the system bus 1208, but can be
connected by other interfaces, such as a parallel port, an
IEEE 1394 serial port, a game port, a USB port, an infrared
(IR) interface, etc. A monitor 1244 or other type of display
device 1s also connected to the system bus 1208 via an
interface, such as a video adapter 1246.

The computer 1202 can operate in a networked environ-
ment using logical connections via wired and/or wireless
communications to one or more remote computers, such as
a remote computer(s) 1248. The remote computer(s) 1248
can be a workstation, a server computer, a router, a personal
computer, portable computer, microprocessor-based enter-
tainment appliance, a peer device or other common network
node, and typically comprises many or all of the elements
described relative to the computer 1202, although, for pur-
poses of brevity, only a memory/storage device 1250 1s
illustrated. The logical connections depicted comprise
wired/wireless connectivity to a local area network (LAN)
1252 and/or larger networks, e.g., a wide area network
(WAN) 1254. Such LAN and WAN networking environ-

ments are commonplace 1 oflices and companies, and




US 10,798,537 B2

17

tacilitate enterprise-wide computer networks, such as intra-
nets, all of which can connect to a global communications
network, e.g., the Internet.

When used 1n a LAN networking environment, the com-
puter 1202 1s connected to the local network 12352 through
a wired and/or wireless communication network interface or
adapter 1256. The adapter 1256 can facilitate wired or
wireless communication to the LAN 1252, which can also
comprise a wireless access point disposed thereon for com-
municating with the wireless adapter 1256.

When used 1n a WAN networking environment, the com-
puter 1202 can comprise a modem 1258, or 1s connected to
a communications server on the WAN 1254, or has other
means for establishing communications over the WAN
1254, such as by way of the Internet. The modem 1258,
which can be internal or external and a wired or wireless
device, 1s connected to the system bus 1208 via the serial
port 1interface 1242. In a networked environment, program
modules depicted relative to the computer 1202, or portions
thereol, can be stored 1n the remote memory/storage device
1250. It will be noted that the network connections shown
are example and other means of establishing a communica-
tions link between the computers can be used.

The computer 1202 1s operable to communicate with any
wireless devices or entities operatively disposed 1n wireless
communication, e.g., desktop and/or portable computer,
server, communications satellite, etc. This comprises at least
Wi-Fi1 and Bluetooth™ wireless technologies or other com-
munication technologies. Thus, the communication can be a
predefined structure as with a conventional network or
simply an ad hoc communication between at least two
devices.

Wi-F1, or Wireless Fidelity networks use radio technolo-
gies called IEEE 802.11 (a, b, g, n, etc.) to provide secure,
reliable, fast wireless connectivity. A Wi-F1 network can be
used to connect computers to each other, to the Internet, and
to wired networks (which use IEEE 802.3 or Ethernet).
Wi-F1 networks operate in the unlicensed 2.4 and 5 GHz
radio bands, at an 11 Mbps (802.11a) or 54 Mbps (802.11b)
data rate, for example, or with products that contain both
bands (dual band), so the networks can provide real-world
performance similar to the basic 10BaseT wired Ethernet
networks used 1n many oiflices.

As 1t employed in the subject specification, the term
“processor’ can refer to substantially any computing pro-
cessing unit or device comprising, but not limited to com-
prising, single-core processors; single-processors with soft-
ware multithread execution capability; multi-core
processors; multi-core processors with software multithread
execution capability; multi-core processors with hardware
multithread technology; parallel platforms; and parallel plat-
tforms with distributed shared memory. Additionally, a pro-
cessor can refer to an integrated circuit, an application
specific integrated circuit (ASIC), a digital signal processor
(DSP), a field programmable gate array (FPGA), a program-
mable logic controller (PLC), a complex programmable
logic device (CPLD), a discrete gate or transistor logic,
discrete hardware components, or any combination thereof
designed to perform the functions described herein. Proces-
sors can exploit nano-scale architectures such as, but not
limited to, molecular and quantum-dot based transistors,
switches and gates, 1n order to optimize space usage or
enhance performance of user equipment. A processor may
also be implemented as a combination of computing pro-
cessing units.

In the subject specification, terms such as *“data store,”
data storage,” “database,” “cache,” and substantially any
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other information storage component relevant to operation
and functionality of a component, refer to “memory com-
ponents,” or enfities embodied 1n a “memory” or compo-
nents comprising the memory. It will be noted that the
memory components, or computer-readable storage media,
described herein can be erther volatile memory or nonvola-
tile memory, or can comprise both volatile and nonvolatile
memory. By way of illustration, and not limitation, nonvola-
tile memory can comprise read only memory (ROM), pro-
grammable ROM (PROM), celectrically programmable
ROM (EPROM), electrically erasable ROM (EEPROM), or
flash memory. Volatile memory can comprise random access
memory (RAM), which acts as external cache memory. By
way ol 1llustration and not limitation, RAM 1s available in
many forms such as synchronous RAM (SRAM), dynamic
RAM (DRAM), synchronous DRAM (SDRAM), double
data rate SDRAM (DDR SDRAM), enhanced SDRAM
(ESDRAM), Synchlink DRAM (SLDRAM), and direct
Rambus RAM (DRRAM). Additionally, the disclosed
memory components of systems or methods herein are
intended to comprise, without being limited to comprising,
these and any other suitable types of memory.

Referring now to FIG. 13, there 1s illustrated a schematic
block diagram of a computing environment 1300 in accor-
dance with the subject specification. The system 1300 com-
prises one or more client(s) 1302. The client(s) 1302 can be
hardware and/or software (e.g., threads, processes, comput-
ing devices).

The system 1300 also comprises one or more server(s)
1304. The server(s) 1304 can also be hardware and/or
soltware (e.g., threads, processes, computing devices). The
servers 1304 can house threads to perform transformations
by employing the specification, for example. One possible
communication between a client 1302 and a server 1304 can
be 1n the form of a data packet adapted to be transmitted
between two or more computer processes. The data packet
may comprise a cookie and/or associated contextual infor-
mation, for example. The system 1300 comprises a com-
munication framework 1306 (e.g., a global communication
network such as the Internet, cellular network, etc.) that can

be employed to facilitate communications between the client
(s) 1302 and the server(s) 1304.

Communications can be facilitated via a wired (compris-
ing optical fiber) and/or wireless technology. The client(s)
1302 are operatively connected to one or more client data
store(s) 1308 that can be employed to store information local
to the client(s) 1302 (e.g., cookie(s) and/or associated con-
textual information). Similarly, the server(s) 1304 are opera-
tively connected to one or more server data store(s) 1310
that can be employed to store information local to the servers
1304.

What has been described above comprises examples of
the present specification. It 1s, of course, not possible to
describe every conceivable combination of components or
methods for purposes of describing the present specification,
but one of ordinary skill 1n the art may recognize that many
further combinations and permutations of the present speci-
fication are possible. Accordingly, the present specification
1s 1ntended to embrace all such alterations, modifications
and vanations that fall within the spirit and scope of the
appended claims. Furthermore, to the extent that the term
“comprises” 15 used 1n either the detailed description or the
claims, such term 1s intended to be inclusive 1n a manner
similar to the term “comprising” as “comprising’ 1S inter-
preted when employed as a transitional word 1n a claim.
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What 1s claimed 1s:
1. A system, comprising:
a processor; and
a memory that stores executable instructions that, when
executed by the processor, facilitate performance of >
operations, comprising;:
adjusting respective sizes of defined grids of a geo-
graphical map of an area based on respective quan-
tities of people within the defined grids;
based on an analysis of information indicative of a
radio environment 1n the area, estimating respective
sustainable data rates that are consistently provided
within the defined grids of the geographical map via
respective radio 1terfaces of a network and accord-
ing to a defined consistency criterion, wherein the
information comprises characteristic data associated
with propagation of radio signals transmitted within

the defined grids;

determining speed tier data indicative of speed tiers that 2
correspond to the respective sustainable data rates,
wherein the speed tiers are associated with respective

defined billing fees;

in response to receiving request data indicative of a
request for a speed-tier qualification of a customer 25
premises equipment 1n a grid of the grids, estimating
a sustainable data rate that 1s to be provided within
the grid to the customer premises equipment based
on the information; and

initiating a presentation of the speed tier data via a sales
interface to facilitate a registration of a prospective
customer device that 1s to be coupled to the radio
interface.

2. The system of claim 1, wherein the operations further

comprise:

monitoring trailic demand within the area with reference
to the speed-tiers, to which existing customer devices
have subscribed; and

based on the monitoring, determining network capacity g
availability to facilitate the registration of the prospec-
tive customer device.

3. The system of claim 1, wherein the information further
comprises configuration data indicative of a configuration of
an antenna of a customer premises equipment that 1s to be 45
deployed within the area.

4. The system of claim 1, wherein the information further
comprises configuration data indicative of a configuration of
a base transceiver station device that serves a portion of the
area. 50

5. The system of claim 1, wherein the information further
comprises foliage data indicative of foliage in the area.

6. The system of claim 1, wherein information further
comprises weather data.

7. The system of claim 1, wherein facilitating the presen- 55
tation comprises overlaying the speed tier data on a geo-
graphical map.

8. The system of claim 1, wherein the operations further
comprise:

monitoring network utilization of equipment deployed 60

within the grid; and

based on the monitoring, determining capacity data

indicative of network capacity availability within the
or1d.

9. The system of claim 8, wherein the registration of a 65
prospective customer device 1s a first registration, and
wherein the operations further comprise:
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receiving address data indicative of a location at which
the customer premises equipment 1s to be deployed;
and

in response to determining that the location 1s within the

orid and based on the capacity data, verifying that
suilicient capacity 1s available to support the customer
premises equipment, prior to a second registration of
the customer premises equipment.

10. The system of claim 8, wherein the operations further
comprise:

in response to determining that the capacity data satisfies

a defined overload criterion, directing, by the system,
alert data to a network management device that facili-
tates network expansion.
11. The system of claim 10, wherein determiming that the
capacity data satisfies the defined overload criterion com-
prises determining that a defined engineering limit has been
exceeded.
12. A method, comprising:
adjusting, by a system comprising a processor, respective
sizes of defined grids of a geographical map based on
respective quantities of people within the defined grids;

based on a radio environment analysis, estimating, by the
system, respective sustainable data rates that are con-
sistently provided within the defined grids of the geo-
graphical map via respective radio interfaces of a
network and according to a defined consistency crite-
rion, wherein the radio environment analysis comprises
an analysis of characteristic data associated with propa-
gation of radio signals transmitted within the defined
orids;

determining, by the system, speed tier data indicative of

speed tiers that correspond to the respective sustainable
data rates, wherein the speed tiers are associated with
respective billing fees for providing a commumnication
service via a network equipment;

in response to receiving request data indicative of a

request for a speed-tier qualification of a customer
premises equipment 1n a grid of the grids, estimating a
sustainable data rate that 1s to be provided within the
orid to the customer premises equipment based on
terrain data indicative of a geographical terrain of the
orid; and

superimposing, by the system, the speed tier data over the

geographical map to generate a presentation that 1s to
be displayed via a sales interface that indicates a speed
tier corresponding to the sustainable data rate that 1s
available to the customer premises equipment to facili-
tate registration of the customer premises equipment.
13. The method of claim 12, further comprising:
recerving, by the system, address data indicative of a
location at which the customer premises equipment 1s
to be deployed; and

based on a comparison of the address data and the

presentation, determining, by the system, a group of the
speed tiers that are available at the location.

14. The method of claim 12, further comprising:

monitoring, by the system, network utilization of equip-

ment deployed within the grid; and

based on the monitoring, determining, by the system,

capacity data indicative of network capacity availabil-
ity within the grid.

15. The method of claim 14, further comprising:

recerving, by the system, address data indicative of a

location at which the customer premises equipment 1s
to be deployed; and
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in response to determining that the location 1s within the
orid and based on the capacity data, veritying, by the
system, that suflicient capacity 1s available to support
the customer premises equipment, prior to a registra-
tion of the customer premises equipment.

16. The method of claim 14, further comprising:

in response to determining that the capacity data satisfies
a defined overload criterion, directing, by the system,

alert data to a network management device that facili-
tates network expansion.

17. The method of claim 16, wherein determining that the
capacity data satisfies the defined overload criterion com-
prises determining that a defined engineering limit has been
exceeded.

18. The method of claim 14, further comprising:

based on a collective data analysis, determining, by the

system, aggregated data usage ol network resources
during a defined time period;

based on the aggregated data usage, fine-tuming, by the

system, network capacity management;

based on the aggregated data usage, fine-tuning, by the

system, network expansion; and

based on the aggregated data usage, providing, by the

system, a potential differential pricing scheme to sub-
scribers to increase utilization of the network resources.

19. A non-transitory machine-readable medium, compris-
ing executable instructions that, when executed by a pro-
cessor of a system, facilitate performance of operations,
comprising;
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adjusting respective sizes of defined grids of a geographi-
cal map of an area based on respective quantities of
people within the defined gnds;
based on an analysis of information indicative of a radio
environment within the area, estimating sustainable
data rates that are consistently provided within the
defined grids of the geographical map via respective
radio interfaces a fixed wireless network, and according
to a defined variation criterion, wherein the information
comprises characteristic data associated with propaga-
tion of radio signals transmitted within the defined
orids;
determiming speed tier data indicative of speed tiers
corresponding to the respective sustainable data rates,
wherein the speed tiers are associated with respective
defined billing fees for providing a communication
service;
in response to receiving request data indicative of a
request for a speed-tier qualification of the user equip-
ment, estimating a sustainable data rate that 1s to be
provided within the grid to the user equipment based on
the information; and
tacilitating a presentation of the speed tier data to indicate
the speed tier that 1s available to the user equipment.
20. The non-transitory machine-readable medium of
claim 19, wherein the information further comprises con-
figuration data indicative of a configuration of a base trans-
ceiver station device that serves a portion of the area.
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